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(54) Title: PROCESS FOR PRODUCING FAT COMPRISING TRIGLYCERIDE CONTAINING HIGHLY UNSATURATED 
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(57) Abstract: A process for producing a fat comprising a triglyceride having a medium-chain fatty acid bonded in each of the 
1 -position and 3-position and a highly unsaturated fatty acid bonded in the 2-position, which comprises causing a lipase fixed to a 
porous ion-exchange resin support having a pore diameter of about 100 A or larger and specifically acting on the 1- and 3-position 
ester bonds to act on a mixture of a medium-chain fatty acid derivative and a starting-material fat which comprises at least one highly 
unsaturated fatty acid selected from the group consisting of omega-6 highly unsaturated fatty acids having 18 or more carbon atoms 
and 3 or more double bonds and omega-9 highly unsaturated fatty acids having 18 or more carbon atoms and 2 or more double bonds - 
but contains no omega-3 highly unsaturated fatty acids; a fat or triglyceride obtained by the process; and a use thereof in a food, 
feed, and medicinal composition. 



WO 03/004667 Al I Mil imilll » Him IM1 llll I fl 10 lilll lllli IMi 1IBI IHI lllllll 1111 Hil Ml 



(57) 

ftmmm. R&&tm&& 1 s &l±x*—m%;&& 2 si±<o © 9 
*Fm%imifiWi<Dmfrtb mi* & <hi m^Mm^^^msfsm 

w 1 3 teK^gUgflfiSfc^, 2 <!fc K:«i*£ ^SSftJg £ 



WO 03/004667 



PCT/JP02/06702 



m m w 

kit*- m&&&3&.±<o a>6^mm^m^mmm. Rxfmmm&is 

PAJ kW-TZ) . K = >-g& (SXT TDHAJ jftS 



WO 03/004667 



PCT/JP02/06702 



%, K = t^ ^rfxy^fi 3 %££tf>-CW5) , #B Jgl tf> £ ^ « 

y * - r >- ^ s: K) (offi&mmwt t tta e £*lti^5 

5?* y - V f V >Wt. 77^-Kyi^tfi$tv5 0 L-fc 

^js u^*> <h 9 ii&jjg (by i/yty k) at J3#g£ <t it, x 
— ittfciftjis ( h y if v ± v k) zmi& /hs^t cas y 

— if T-*D 7k # 8? $ 5 ri* , r. <Z> W V '< - -fef 1 , 3-<£# A« T? &> (J 

, 1 ^^©2-^7 7->;u^y t («f T2-MGJ tffci" 

) ^4/St5. ^ <V2-VlGtt:&®fcm.tt-&®m&&& < tf« & V> 

fctf>, — «fc2-ffi/El»!fe<Z> jfrja*!RJR#& £ , 2-MG 

2 



WO 03/004667 



PCT/JP02/06702 



VV±V K) ©JR — mV$T-*>ZJ&}) /<--Hhm< (Mz-tttoffi 
!)^!)t!) K) ¥8-214891^- ^SUcte, iii&^fnJRt 

^ k ^m^ s 2-^^^-s- ufe h y i/ y -fe y Koj^^fti^itBHifsr 

HB 2000-270885-^ ^fgdte, b V ? V ± V K 0 1 , 3& J||$ 

f^fflt^ y ^ o -if Srf£/B ^-ar-c. @ Fy^yty koi 

^s.t>*3^:^^-^i-5 mffimo&km®i&i2siTX'$> v \ a>o, 2&k 

> m x. f£ , 98%ei .hasEPAhy^y-fey b~<o b v ? v -t v k t? *> 3 , 

- ^ zc x ^yu (^ &S4#^1£<z>& vn y ^--t?£f£ffl $ JJ&7kL& 

^ <^ ^ fB flg ^ ^ S ^ » <SM T — x ^ 

3 



WO 03/004667 



PCT/JP02/06702 



^JUTYuji Shimada (Journal of Fermentation and Bioengineeri 
ng, 83, 321-327 (1997) TFatty Acid Specificity of Rhizopus d 
elemar Lipnase in AcidolysisJ ) iZ it » ^ ff£ A "T s£ T? & o 7t T 
7 =*r K Sfc & 25 W 5 It, l,3ffi'KAK 
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Mortierella) x n^f t^7^ ( Conidiobolus ) 7^ff 
? A ( Pvthium ) M , 7^f h7 ( Phy tophthora ) M . ^< = > V 

— J\ ( Penicill ium) M * ^ p K^^5 a — A ( Cladospor ium) 
J^, A 3 — A' ( Mucor ) JS, 7f!)a-A ( Fusarium ) JS „ T * ^ 
/I'^c/lsX. ( Aspergillus ) Wk ^ f - K h^7 ( Rhodotorula) /I , ^ 
Xl**7 h7 ( Entomophthora ) Jl N x^ / ^ #7 V v^ 1 ? A ( Echin 
osporangium ) -? v \s =. T ( Saprolegnia ) JSKlJl1~5$fc£ 
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r x I/7 • a: ci is-tf $ (Mortierella elongata ) IF08570, -=& JV 
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ffects of Mineral Addition on the Growth Morphology of and A 
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%fffl¥- 5-91 887-5§-^$8) . £ fcfc a,9^i^^^ta^JflgJ»m (6,9-^-^ 
^31^1^(18:2 o)9), 8,11-31^3-^^^^^(20:2 a>9)^ 
U < tt5,8,ll-^-< =s If- b V 3i ^g£?(20:3 a>9)) ( 
b V ? V -Z )) K) < §gj£-T S^SHcoV^ t>, ^/vr^x 

A 1 2 ^F^lP^^m^^TXtt^:^ U-CV>5fI«^ffiVNt 

t>lz£<?Xfflm£thX\<^Z> (4#HI§¥5-91888-5§-&fg, #HS§¥ 10-5708 
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#»w©ifc/igw:, hy^y-ty K«>i f 34fcK:«f»«UBfl»«**, 

-fey K£30~90mol%, U £ U < Ji30~80mol% % J: 0 0 * b < fi45~ 
80mol%, *t>» * U < f*60~80mol%'g-^-i- 5 jfi J|g # 3j6 tf £> tt , 2& 

v -y / \s yft, 6,9-^" ^ ^ v^3i 8,ll-3:^3tv?iy 
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5,8,11-31 ^ n -y- h y ^Wt^m^f bin 5, * fc i 9 AttiftJ- 

r* % h y ^ y -t y h'<Di,3anz^mmmm^. 2®:{z.t ? * f 

M-S- IfchU^Ut!) K£r25mol%£* Jb , #f £ b < «30mol%^±, i 
<9 £f£ U < tt40mol%^_h^Wf-5 fajm^, h » V » ± V K<Z>1,3& 
K'fiUiM^ris, 2#jc v^^-y - y y u ^m&m& Vfc b V ? y 
-ir y KSr5mol%^_b v £ U < fi 10mol%.£* _h , «£ 9 * U < fc£20mol 

%^_h^W"T 5 &5vm* h y y -tr y K©i,3ftl: *$UgJte@> 

tfS, 2ffi (315,8, ll-3i W nf h y xyHiS^-g-tfc h V V V V K £ 
5mol%^Jb, & ^ U < filOmol%£*_t, £ 9 £f * U < 20mol%£* ± "g" 

3 s - KVi^lS'o'Lfc F- y i^y-iry K&25mol%£A_b"^tf iftflg, 1,3- 
y ± y K$r^tf?fiflg, &3 v^W:l,3-^{^: * $i Jig ftfr i£ tf* . 2-^{c ffl 9 

^vfgfflJU^MUTfakr&J Pit 5 t> <£> "C & v „ 

x. &tcte~r y v *$<D&mmm . * — 

w mm-kfa. mm-k&, mm-frst,, ^m-ksh. t.tzitw:n^mm 
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« 1 

(l,3H£4##lf$ y ^--t? OH^-fb^ i5ilSttof>tiP) 

-f y^^f Ifif (Dowex MARATHON WBA : ^«7 7S#/l') 100g 
£ % Rhizopus delemar y s* — -ff 12. 5%7k ^ ( * y — 
SZ&X (**) ) 80«lte»»U, T 3 iirTglfcte V 

^#7^0 * fcS'Jtf>@^teta#: <h Ut\ i? 7 5 y ifi # (SM-10 : B 
*#^f 25g£r, Rhizopus delemar V — i?10%7kjg % (*y/* — 
ifm^ : ) 100ml^5^^b, 300ml tf> i$ 7 i? r- ^ (-8 

77* Ky»*4ot ixt^rt5t»4i»» (hy^y-ty 

K95%W_h*MT) (SUNTGA40S : fy h !) — (tfc) ) 4g, * 7 s V >V®> 
8g, _hiB@^-fb y — i£600mg, 7K240 ju l«r30°C -C48^r^, (1 
30rpm) VKfr e>S^ $ *fc. SJ^^Tt, M^t^5i!Ji^, 

HJfc-fb y — &Jfl VNjt 0 
#12 

77* Kyt?r25f f ( h V >f V -fe y K95% 

SUNTGA25 (fyh!l - ($0 fi) 4g£ # 7° y /l/»8g<&» 
(SI) f-, @^{b^^ ( Rhizopus delemar ]} — ififfcDo 

23 



WO 03/004667 



PCT/JP02/06702 



wex MARATHON WBA $> 5 VMi SM-10) 0. 48g£r#P ;t30°C T-48& 5 V> #72 
B*IBK (130rpm) £ ^ h EL « flg £ ^ 

*r fc k as K & *d *fri3 1 mm<v&m r t &sou m 
y^y-ty k© * »? t° y (8:0) s y y 

-try KW^I^^ltV^T^^Kyi (20:4) 4rGC#*f K: J; 0 80 
^U, @j£*fcl**tf>i£tt«r3ft«>fc 0 GC##Hj£c9# 7 y /u$?cDfiJ<8\ ( 
fifii»ll)«T?0|l^ : mol%) feSJ^tt mmf£&) tUX, £fcGC 
^ffffi©7?^ KV®©S)^ (mJttM®.J$X' <T>m& : mol%) £4##l 

t£<z>a# i it« 1 vit; mfeit uyt y {ssuntga25cdi, 
3^^!:(OJ5g/t5^Sr^7 0 y/^m^-^^7 L /^^^u-cv^§7 v ci6 > h y i/y 
-fey K4M£^#UT^5T7*K^&atet-&^*>hy;/y-try k 

CO 2f£ UfcT 7 # KVStt^t e>ttS„ 

* 1 







#^t£cD£ 


§# 




/Pfc (mol%) 


T 7 3r K ^ g 


ft (mol%) 


SM-10 


36. 9 


19. 9 




Dowex MARATHON 


WBA 44. 5 


18. 5 





^ CD Dowex MARATHON WBACD m& t£ ^ £ fi f c 0 -fftfr-t, 

Dowex MARATHON WBA tt SM-10 it „ ftllJSit'feo ttSf£ft 
CD {& T tf s '> * < v U ffl # Utt SM-10 1^ © IE & jj* L . 

^ o -Cf&^^tt t> Dowex MARATHON ffBA*?f fe 5 ^ t ^ 
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m 3 

(r 7 * v ^m^2bnm%^^-r^>u^mm ( h v y v -t? y K95% 

W-L^^) (SUNTGA25 : f y h P — (80 ) i77^ K ^S? £r40j| 
t%tf (bVVV±V K95%^_h^W) (SUNTGA40S 

SUNTGA25 2b 5 W2SUNTGA40S 28g. X 7° V /^Wt 56g, V s< 

— -i? ( Rhizopus delemar V — -fef , tS ^ : Dowex MARATHON WBA) 4. 
SgSrSCTCTMSR^, (130rpm) LX5)S$tfc a B^-fby^ — 

o #e>Hfc i @«!.a»iig i2 g . *^y/u^24 g> aje^^Kfi. 8 g £3 

0°Ct?48^W, mW (130rpm) U T £ -fr fc 0 5fc £ R « 0> & 3 fcl 

„ # & tvifc 2 |sIAa.S»fll3g, *7})j\sWtS&. @^fcg£fiiO. 6g£r3(rc 
T?48B#P*SK (130rpm) UtSJ^§*fe 0 % t m & <D & 31 9 

SUNTGA25& 5 fi SUNTGA40S& & JJg £ b <£> OJi 
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# -7 V /w®>tf>mol%te66. 6%t ft 5 „ Lfc^o t, Jx/££li*> 

#J 4 
(8A8<D##f J£) 

l,3Hfc4*»« U — £#J£i *4 JIB <01,3H£ 5 IS 

l»KSr 4>«/ie/»i6t-3i^ f^^flfei-«-*r«fe*s^l»*) 5 VM2TGA-25 ( 
SUNTGA25 : If- >- h y - («) ) IS JjSf- fft /|g £ 5 £ tb "C 

fcfaJJI ( l> V 7 y ir y K) ©ItSSiM (mol%) ^^{bT-^F-lffi IT 

^•a-Lfc h y j/y t d k & a- w-r * ra s o -c *5 e> -r » is w ^hjs 

tt, # 3§ §3 & §3 1~ 3 fc «> % WP^oiftft^iro^to-!? 
fc£8A8£ — #J £ It, ^<D##f*fe£:^1-„ 

8A8tf>##r£fc«:;i5 3gf£#:^ b ▼ h ^7 7 -f - (HPLC) ifetMntf;* 

^ pv F^77>f - (go Srja^-e-to-erxjejt-r 5, 

[HPLC##f&] 

*7 A : 3j£*S;*7 7A (Cosmosil 4. 6 x 250 mm 5C18-MS) 
m®£ : T± h h = h y ^ (1:1) 1 ml/min 

*7 : 40°C 

-y- > ^A- : ft&Jjg (MJ^lItU K) £ ^ n p $ -frfc 

, 5/il <Z>10%}«£ri£A 
[GC##f ifc] 
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#7 A : Frontier Ultra ALLOY UA-17-15M-0. 1F( 15m x 0.25mm x 
0. 1 n m) 

: 260 o C-(l o C/#)-290 o C-(10 o C/#)-390°C (5#) 
ftffitifT® : 45# 
j£ A P WL3t : 310°C 

&m$&m.m 37o°c (7k^-r ^-^-fb^m^) 
3r y r : ^ y £ a 

jUit^? : 40cm/# 

A i <Di%mm&&A 
mnmmv h v y v ± » k£, i,2,3-ffi-K:tt««>iiBJ»»*s»&^ u 

x^r^^^Lfc h y t y k texxs t y> , * zf v ^wt 2 m t 

^*T/U?£&Vt£ b V ? V -fe y Ktt8X8i /£ 5 . fr^>ftm&iz X V 8 
X802-l£Oj|g/»m^5j-^P l 3^# L"C88Xi*5r ttfe!), ^£tf>4§ 
»* £ ^ ^ * -7- 35 ^ ri> it t? L , 888£#5 0 

HPLC##f <£>4§-a-, h y^yt!) K£#^H U"^T?#$ti--5 r. <!: 
(fcfcU, AAP (l,2-t©7 7 ^ K yR, 3-^{C^/l^$^ 
vii s IS^ Lfc h y if ]) -fe y K) £APA (1,3-fior 9 # K^Sft, 

^ ?■ >>m&%g& \^tc v y v y % y k) ^E^jtto^-ri^i 

D««pl^lBISr^-t-) o - tf>HPLC##fK «k 19 , 888, 8X8, XX8, XXXO 
#J^5:Iffit5r tctdV. m &) t i~5 8A8«:8X8<D£-^- 

«H»C#l9El-5 8D8, 8G8tt |^ ffl £ * 

GC#tff HPLC##f -e^»JT* £ o fc8A8, 8D8, 8G8£r# 

S»J~r £ C t j^T- £ 5 (<*e>K:, 8A8i 88A*> ##J-T 5 r £ £ -5 ) 
o U^U, 888, 8X8, XX8tttfettif S £ # S tfS, XXXtt 
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y v y -fe y K*<z>8A8ot!i£-£3Sffli-a r t 5 0 

* flg 4" <0 8X8 fa 51 <0 8A8 
0>f!)^(mol%) (■oHDOSfl'g' 
SUNTGA25Sr3HI#*«iS UfciftJIg 92.5% 18.9% 

s\}mGk4os&3®mmt&mvfcMm 80.3% 27.5% 

^ t 7i> -X* £ § „ 

0i| 5 

(^^f»liSrSUNTGA40S<b S**RJE»&4(nc i L if <Z> 8 A8 

SUNTGA40S lg, * 7* y 2g % @^>fb^^ ( Rhizopus delemar 

V — : Dowex MARATHON WBA) 0. 2g£r 40°C X'48&? ffi % 

(130rpm) LtS^ £ @ feit I) - if & Ifc 0 g& fa flg 

* 0 i& < r t x-mmmm mt>jntcmmmiBv>mffi& (moi% 

) 1:^4 t*t 0 ^*5, #| 3 ©SUNTGA40S£rJj§C;js|-fajm £ -f- § 1 
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2&g£30°Cd» 40°C M 1~ <5 - t "C, * ~7 V <DW1& ^45. 46%^ 

m 6 

(77^f K V^^45«ft%^Jb^W-f-^ »J3g (h !) ^!)t!) K) 

T7^rK^^^^®iU'C ; e/W'7 i W3:U7 • 7^ft ( Mortiere 
11a alpina ) CBS754. 68 £ m W ;JOW = — ;*2%, ^^^ca^V^^6 
%, KH2P04 0.3%, MgC12 • 6H20 0.05%, CaC12 ♦ 2H20 0.05%, ^Sfa 
0.1%^-g-tf^^ ( P H 6.0) 1000L$r2000LJim^^^#«{- AtL, U 
^26%, il^Sl.O vvm, jfj$80rpm, 4f ft JBE 1. Okg/cm 2 GO^#T'ii 

0 g {£4. 5%i//u =i Jg*4 0 g Cl. 5%^/w=i — * tmikWito 
UfCo £5>M, 3 B g {-Mft$r21°C(c:T^T^#$:^gg bfc D 

^^3-^13:^^7 0 I lufeHl, ^*$rl60 g *-C*a^Ufc e 16 

7 k >-^©#j-a-«6o®*%^^ L-r *5 o , mm<DMmi*-t-ft -*sm 
v ^m*ss'Rm%&.±.^m-tz>mm (byyv-tv k) tsun 

TGA55J Sr^fc, 

m 7 

(>B§ma&J§gSlJNTGA55£ L, g£gfS/£f&S40~41 o C t Lfc4§^tf> 

S^fb^^ ( Rhizopus delemar V s<— if , £g#: : Dowex MARATHON 
WBA) 10g?r^t^y h##^7^*7A (1.8 x 12.5cm, ^S31. 
8ml) \Z.%mV. SUNTGA55£ # :7° y /t^£l:2f::^-£ Lfcfl-g-ftUt £• 
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m*<n*J-7V S^mt K^®!©mol%t?^i- (*5) . 

* 5 





8:0 




20:4 


(77^ K V & ) 


SIINTCAS5 




o 




57 00 


% /ml / Vi ^ 


o . u 
















30 03 


3.9 




52. 06 




31. 51 


5. 6 




46. 87 




36. 69 


8. 4 




42. 48 




40. 17 


12. 6 




36. 69 




44. 10 


17. 6 




31. 24 




47. 04 


26. 4 




25. 27 




49. 38 


38. 7 




20. 03 




51. 21 



t50!gli !), iflfc38«:3. 5—5. 5£ UT92 0 W<Dig8B i RJ&&W* 



fc 0 ^m^^ 6 |I*t„ 



33 



WO 03/004667 



PCT/JP02/06702 



* 6 





8:0 (*/y /^m) 


20:4 (T^KVS) 


i 


49. 60 


34. 32 


2 


53. 00 


31. 22 


10 


51. 75 


32. 87 


20 


50. 10 


34. 61 


35 


48. 15 


36. 08 


50 


46. 73 


37. 37 


70 


46.44 


37.43 


80 


43. 90 


39. 43 


92 


41. 43 


40. 99 



4o~4i°c<z>*&^i£#{c*3VN-c'b, mw&mmm&oi&Th * < . 

92 0 PfSJ<Z>^i^3=^£rit/& Ufc 0 



, #j 4 <d jj m iz. x y> m m + e> sas, 888<z> #j & m fc t r ^ ^ ^* 

tv40. lmol%, 7. 31mol%^» LTVNyto 

#J 1 Ufc«iJ(D|a^>fbS#:^^Jffi ^frmfeit&m ( Rhizopus 

delemar V aC — if, : -fc 7 S s/ XiB-ffc (SM-10) ) £ ft o X 

^300 m xm hthtcmm* <o* d /um <omoi%&32. 4% t^^tc, 

ft*3, m 4 <D Wi K. «fc V) ^J5gcf>0888<7)fiJ^^^-<fc £ ~ <5>11.6mol 



34 



WO 03/004667 



PCT/JP02/06702 



±if it Mt> fc-f . + &izft»£frx^zzb&mbfrbti:<>1t 
M 8 

-tzmm (bV K) £21£|-ftliJlg £ L, i*3ftHj£i&£40~41 

°C Lfc'*<fr©l,3Httte **U»l&»tfS, 2-<£i (c v -y y u v 

VW4 a> 9^ SSfi^ffi frig Ufc h!J^!Jt!) K©» 

. s?**- y -y y u ^m.*^m-r s mm ( h v y v y k> 

■Ctt, #M^5-91887# 4*^8 IB lift OlfrSsK: UfcaSo f » 7?^K 

Wf, SSgS^^^^/l-'^ -< ^ U 7 • T/V fc°-^-SAM1860 (HSliIfi3 
589#) ] ^^Jfflb-C, «>9*i«ft^«&fPj!tlft»«r*^-*-S»l|g (h 
V ? V -Z V K) ^ovnT«. # i§ ¥ 5-91888^ 4* IB 
U fc 75* o T\ a 9 9& ^ >F ?P fl§ Jft^^M IE SrWi - [fllx. 
«f, ^^flt^^f^xl/y • T/U t c -^"SAM1861 ($5:I$F^^|g3 

59o#) ] vx . 5 - Kit^tt (hy^ytu k 

) luibtfi, WBB¥lO-57085#&#RlCfB*<Z>;fr*te LfcrtSoT* 

Al 2^ftftftffitta5fiTXtt^*U, A 5 * IS =fd A 

Hfc^^tt C#iJ;ite\ ^-/U^^ x U 7 • t°-r-SAM2086 (8^^^t 

^1235-^-, FERMP-15766) ] Sr«tt5 : t !) , 8,11-^-^ = 

5-91886-^^^ {CfB«cO^-?£{C Ufc^oT, o> 9^ ii5 £ ^ IS fp Jj| J» & 
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m-f-Z>mm (Sk'& TSUNTGDJ tWT) lg> S.ll-x^^f^xyi 
£rl6lC:i:%^-W-t-5 rsUNTG20:2j bfri~) lg£>3Wi5, 

= H y ^ ^^^24«*%-^Wi-5?ffiJ3i rsUNTGMj 
kffi>-$-) let. * Zf V A^Wt 2g, m^itm^ ( Rhizopus delemar y 
/< — "tf. : Dowex MARATHON WBA) 0. 2g i £ M L , 40°C T'48^p 

ra, mw (i30r P m) vxRm $ & tc „ mfeitmm y $kv^ tc&fo 

V i? y K) tf>l,3-<|£ V>fem^M ^ i§PJ<^SJ^SK-Cfc S 

t'iMiJfc LtfcO, ^J3 ^io^feKi:otrtiP)JilJ» 

a /U-2- * - y - y /l/y^;P-^!Jtn-/^ 1,3-* 7" y p 

/v- -2-8, 11-31 =i -y- / >r /v-^ y ir ct 5 vn«i,3-* r y 
p -r /1^-2-5,8,11-^-r h yx/^/v-^i; tn-/KDi^(i-e . 

tL^etT.34%, 14%£> £ ^ tt26%K:» Lfc„ 

^^8g, jties^-fb y ^--^6oom g , 7k24o^ l^rffl v*r, mitm 
m 9 

m ^ As 9 100g^ , M 7 -C#fc8A8^40. lmol%^- f f 5 b V f » ± 

y k o. 3g?i ^tsriiao, r^^. K^»©KJCe*K5«>fc3|»5/u 
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m i o 

M 7 T#7 v c8A8$r40. lmol%-£W1-5 h V ? V ± V K400g, ff«F 

f v-^^^48 g , ^-u-<^m20g, ^ y -fe y vioog&tfo. in 

Jig Sf Ufc 0 mug «?L^t: 200101^0^ ^ ^ 9 v 

y^ft&vfzcDtb . i2i°c, 2o#fnK mmm^mmtem i^xmrn^ 
mil 

) 

-T * ^^^^JIb^S^ (Dowex MARATHON WBA : W >T K *> JV) 100g 
£ % Rhizopus delemar y a« — if 12. 5%zk ^ WL D — -t?!|ft5k : ffl 

240mlO^Tir h V (-80°C) £ ft # U # tfS £ ft * fc: Tjp ^ r ft jg £ ^ 

ttt, SUNTGA40S 4g, # 7 V /l^8g, _h IB © ^ \\L V ^--fefeOOm 
g % tK240m 1<Z>@3-^#J^T-, Z30°CX'4.8&fffl. MW (130rpm) U # 
& 6>SJ£ 5t^i^T^, IS <± ft: $ tt @ 

1 2 

n?®tcmfe{tmm ( Rhizopus delemar V s< - if , Jfi 
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fa : Dowex MARATHON WBA) 4. 8g, SUNTGA40S 28 g> % "7 V fVW. 56g 
^30 o CT'48^r B 1, m,W (130rpm) U X R ft $ * it . RJ«?*j«**»&' 
9 > £rfc(c_LIB £ ft CSe$r*D^30°C. 40°C\ 50 
°C, 60°C-C 4 8 0 B^IBK (130rpm) L T ^ £ iir fc 0 

SSSr*Px.30'C"e48i*K, (130rpm) U T R J& £ * . 

* 7 

#il 1 T* # tt W ^ -ft: Rhizopus delemar ig * «: # EL fig T? 480B# M fii # U 

480H£IHJfiU$lffl 480«pre<ft«p ^ttifc^^ (%) 



30 43% 54% 102 

40 52 % 52% 95 

5 0 5 4 % 4 8 % 8 9 

60 50 % 33% 66 

•* 8 



WllTflfc B^-fb Rhizopus delemar^^5r#j!g.^-C480^FBli^^ U 
480R$KI&&itt 480R#M##Ufc« Sttfit^^K (%) 



3 0 5 1 % 5 0 % 9 8 

4 0 4 9 % 5 0 % 10 2 
50 54% 50% 93 
60 50 % 44% 88 



°CtM8 0 H£ffi«# Lfc&©®teH:fcjai© 8 8 % & U X V^ ft . 
0ij 1 3 

#1 4 X tf>##f £ , T 7 3r K^^€r25%"g-W-f--5SUNTGA25 ( 
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UNTGA40S (T =7 * K h V ? V ± V K. if ^ h y — («s 

) &J|i|sHct5 27. 5%0>8A8itf|jii£:#TV^ o 

(Dowex MARATHON WBA) # 7L fC W flg T? & 5 £> , g£ <Z> @ ;£ *b B# 
<0£ffi*«:ifeS«£©e£#oT«;L3£:£ ^ r T- g# g| 

£0iJ 1 td2(t DTHtftt i^fktSii©!^^ ltlRli, 

^tf>2^, t©l/2tKUTH36ft»**«|!!Ufc. tit** 
©itft^^^toT, 011 2 i: |ig , SUNTGA40S& 4 g t # V 

30°CX-72V$fflm& (130rpm) U X BL $ It tc „ 

^ 8A8<Z>#J HI £1$:;^ lfc1>©T'$>5 0 #0 4 t» W: m CH^j-WSUNTG 
A40S£r^^§£3(iS/S£r 3lal*>it&9igU-Cffo-C'b. ifi JJg * tf> 8A8<Z> 
fij#tt27. 5%X* L/^&W -2r\ « 9 (C^ UfcH^<b#* (2^a 
) T-ttmiHSi^f- t> Kfc> ?)f , ?0U§*tf>8A8O#J-8>£:38. 9% (C £ T* 



^ 9 







ftUg^OSASOiU^ 


(mol%) 




1 / 2 


21. 0 




i 


1 


25. 6 






2 


38. 9 




* : 




i^teisfleioog iztt it * y 




lOg £ 
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It 3fc <D $5 IS 

i . mmm& i 8 £l±t*=. mm&& 3 &l±<d » 6*K«^F<asu!g 

£0^3138: # l 8 W ± r* - S ^ z)s 2 U±<d <o 9 ^i^gt^:^ 

m o ^ -a- % fc , 3 fiL(o^^-7"/ui§'g-}c#a^ 

l^ffltS !J — -t? *: fls^B £ * X\ h y ^ y 1r y K tf> 1 & & t>' 3 >(£ 

^ 4>$utJi5mrt s , 2 ffifctti««^<&jfti/!eittF»a$is-&'ufc h y ^ y ± 

1 0 Q iris if * h^—J^UJL<DHm^m-r^^^r ^&&ffil!i&W iz 
Ztib ie: ttr [Hi HI iK UfcHj£<ffc y — i?£f£ffl£-an:SJ££ 

3 . y — •€^s^iaS4o°cw_hT*^ffi ^ b 
b-rzm&m 1 jus 2 fcsa**©" miters. 

4 . m^^^^fc^^E-t-s^mic^ 1 8 E*_fcr* —magmas 3 

a> 6 ^iS^^Ftafailij»ife, XtF«*»# 1 8 W±f-t^^^2 
£*Jbtf> a) 9 *S5*^l&SiJgl»Bft©^* < b h 1 SOiii^^t&fn/JgJIfi 

5. fiStlftiM 8W±T'^«M^^3^i:tf>a>6mi§jg;Ft&;Fnjm 
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±T-—mi&&& 2 u±<d a) 9 mn&^&ftmffi&tf. 6, 9-** 

^ =f fj & 3^^m\ 8, \ 1 - ^ 4 =* V i? >m , 5, 8, 

/T=f hyxi/|?t?fc5fj|[^«i~4©VNfii^l «{-IS^wMit 

6. t-iUitflfti&ma 5 , jSgt^^^flg^^, t>mmffim<Di&mT/u 

Jkm l ~ 5 ov>-f *i,a» i ^fdlBitO^iit^-^o 

^t^[l~60^-ftb^l ^KfS^OMat^&o 

8. ^^ic6~l 2<@SrW1-5 *#UgJ»g§as, ^/D/i'iSt;/ 

« i ~ 8 <^-f;fra> 1 miZfe,M<D$&j£Jj&: 0 

i o . ^Maga*. ^ jig ff> <D±mmmizM u-c r ^ k ^m* 

2 5 ft%£i±ttt5JftliiTfc5 r i^^tttS, ft#3® i ~ 

o <D^-r tin* i ^{ciiem^^it^jsfeo 

1 2 . mnmUmfc. ^^r-f x^7 ( Mortierella) {£ JS1 £ 
^£^^kttWLfc>b<Z>T-&Sif^^l~io<m^;ft,a>i:5f£fB 

1 3. ifS-^/^^-f^u^ ( Mortierella ) ICIfSf 
. ^/l/f-f xi/7ffig (Subgenus Mortierella ) \Z.m,1r ^W±^X 

i4. hj/yty koi, 3 tefc^iog^m^ 2&{^gt 
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i 8 sx±X'=i mm&fc 2 &>±<d<o 9 mmm^&fumffimom 
**e>mtttitt'j>& < t h 1 m<n<m&^&%imffim&i&& vtc b y ? 

V ± V K£ 3 0 ~ 9 O mol %itt5iiXtt h V if V ± !) K. 

15. 2 U-C 1^5 m£*fk&mffiWt&. 77*K>1, 
^sfc^-y-y/U^BK 6, 9-^-^^v 5 ^^^, 8, 
^f^iyl.ltfS, 8, 1 l-i^af Mixi/Rioft^f, 
»«r*Lfc.4>* < t ^ 1 1 4 IS «t 

16. h!J^!)ty KOI, 3 ffcfcifSUgfl&IfertS, 2ttl:77^ 

k ^K^se-a- u/t M/yty kst 2 5 moi %w±tt t§ 
ta h y ^ y -t y k. 

17. hu^yty k©i, sffim^ajigiteift*^ 2 & ^ * 

i/yl^^^Lfchy/yty k& 5 moi %w±-^tf?a 
flgxia h y ^ y * y k„ 
is. h y ^ y -fe y k<z> 1 , 3 {SLK+-mBBBswt&. 2^1:5, 8 

, l l-i^3tM)i yft^H^ LfcM)^Ut!) K £ 5 mol % 

& -h-g-tpttnixtt h y ^y-fey k„ 

1 9. ft#« 1 4~i 8<^v^-rtu^i^{^iB«offiiigxtthy^ 

SB fill fU fLJEfflUMfL, fLi^^p^. fillftpWI^AItfpt- 
& S 9 K4ft©*i&*&j«*&. 

2 1. 4~1 8 <D ^-f *L59> 1 3g IE *c tf> & flg X fci: h y ^ 

2 2. £: 110M**1 4 — 1 8 (O Vn -f tt 1 ^ fc: §2^ 

©iiXUM^yty K £ £ W L , *^(c«t!9^P, J» X tt # 
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